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m m w 

[00013 *igpjfi. M&mm\Hx^mm^^m<Dm'pi^mi^^mmm'^^^i^mi^x:i(D 

[0002] ifi^. mmM-mw%:m\^^x!^n^um^it-r^nm. Wimmm(D^icmhb^^t^ 
[0003] b^-b. m^i-£iimimm<Dmfi^^mm^!^n^mm^'&fc^. ^(Do^m^mm 
xmm^^^M^^^-:>fc.^(omn^m^^mm:immm%-r^(Di)mmx^^fz. 

o 

[0004] ^cDfc«?)ii^(D#-^, mm:'<io::t\Mm.^^p^xmw-m'^^mMvxmm^ 

Mm\^xv'^!i^n(Dmm^m^i&r-r^t\^^')mm^.A^h'otc^ l^^^l. Bff^o^^ 
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[0009] m^^\mmwkm^wdk-^^<. mmm^xji:^^. nm.nBr^mmm.<o'$t 
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[0010] •tfs:t)'h:^mmxi'i. '^w^i±-emW'^m(7)mmmm:$[(m^mm^m)^y 

[0011] ^fc^mmxi-^. mm.m&xmi^^m<Dmmmj^n^:7^yitit^mi^mmL,xm 
t^iMPa&^±<Dj^:fdxmm^^mi^mw^tix\^^^Mi^'p\'^mA\.x^m^'^. 

[0012] ^fc:^^mx\^. m^w.'^^^xmw-vm(o^WimwM^yy\\Li\:.^mk^mm^xm 
t^iMPa^j.}i(D)±tixmm^mii^\zMn^nx\^^m^\^mA\.xK^^^ 

[0013] wt. :^^mx\t±Mmm:^^ifW^. n.n'fWj^:^^. m.mm^y^^ijm^m 
^mimm\^rcmm^±^j£VtmxmA-r^m^-^mfmnm^t. m^wm.i^ 

m^. mmf£mmp^xxi'iR}^wp^x^m^^x&mmi^R!tm^=^~-y'^:^ 
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[0014] :^mm^m^^^^tK^^xmm!^mn^-^yitmmit'^mi^mmi-^^ti^^^ 

2 

i^y"ri^^\±m-^x^^„ 
[0015] m iwmm \z.^^m.m^^mmw(ommmxh^. 
[0016] 1 umm^ 

3 )S&ih# 

5 HV-f:^# 

6 ^amb<fi^j^;:W ■ 

7 mm ' 

8 ^m;!}Pfi^@ 

[0017] t.T:^%m\^x^xni^''^&xmw-'^m<D^mmwM^m^^mm\z.mn^ 
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m^^-m<tmmtit. 31. it:. 7. 38MPa<Dm^M.si±<Dm}&^^mi^h^ 
[0018] :^mmx^it^-rs ^u- '^m-cmi^'^m(D^m<^wM^. ■^^yitit^m^mmi^ 

mn^m\y^^^tiz.x^x^Bi^^yi[ii\:.^<^mmi^m-t^:itt^x^^o 
[0019] ^fc. nxotT^un^ikmi^^Rit^^f^m^^^ym^^ts'mmm^iiimmnti. 
xffmnmti:Rmi^±!^xh^m^. mwM^m\^^^^tic^^x^Mi^yyit<t 

xyym^^^^j:\^^mm^xh'oxh.m'^^£y^yitmm^\:.^m^mi^i-?}^ticx 
oT, :7iy^[^^[^'^mmm^i^m'r?>:Lt7b^x^^o i-j^^^-^, —^mcmwtmm<D 
mmm\^^tm^<Dm^m^^<t^^:^t^^^hfhx:i^'o. m^^m(Dmmi^nx 
^^xz7ym^-^^ti:\^^mm^xh-DXh.mi^<Dj5:\,^yyi[:mmit^m^m^-t^ 
^ti,^x<^xyyitmm^\^^mmw^i¥m-t^^t7!)^x^^o 
[0020] ^^BJ^c*5v^Tffiv^btl572/>f[i>^k-a-^^i:f*. a)^mmmmt7i^mit^m<D 

[0021] (i)mommmmi\i7i^mi\:^m(D7i^mm^xn^mmm&mitmt:^m(D 

^M^y^y^XM^l^tiit^'^n. C H F . C H Cl F (nf43~10(D 

n 2n+2-m m n 2n + 2-m-0 o m 

*b<{4. 3—10. =ti9$f^L<f43~6(DS^-efe^o 
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6 14 S 2 10 

, C HF CI , C HF . C H F . 1, 1, 1. 3, 3^^:y-$'Z7/U:i-tt^^^^{365 mfc) 

3 52 6 13 359 

. 1, 1, 1, 2, 2, 4, 4-^:f^y/l^:tx:t^^l^(347 mcf). (C F CH = CH ), IH 

4 9 2. 

n--</W7/W;^n-^dri^>'(PF 5060). Xfi> 1, 1, 1, 2 
, 3, 4, 4, 5, 5, 5-^";&7/W;rn^^i5'>'(43-10 mee). SlJ^, 
(PF 5O52)j'i<b*;05Si>-5o 

[0022] (2) :7ym<tt^mmmmT/u=i-ji-mmmmT/u=^-/\^(Dmmmm^it7i<i 
m<DM6^(D:i<.mm'¥'^y^ymm^-^mmi^fc^t^m) r - (ch ) -oh, r - 

f 2 n f 

omm^ti^it^mx-h^. R n. f(cf ) , (cf )cf(cf ) , h(cf ) 

f 2 n 3 2 n-2 2 n 

n^i!7^y—/U(C F CH CH OH). 2, 2. 2-hVy/^^^=^i^y^'-^^. 2, 2--Jy 

6 13 2 2 

/l-. 2-^y:7/^;^-n:ii^/— /ix^ 2, 2, 3, 3-T-h7>'/^;^n:/ny-?/ 
— /K 2, 2, 3, 3, 3-^>'i5'7/U;d-n:7'ny V— /l^. 1, 1, 1, 3, 3, 3-^^r1^7/W 
;^n-2-^Dy^y— /W. 3, 3, 4, 4, 4-^:/^:7/W::d-n>^^y— /U, 2, 2, 3, 3, 4, 
4, 4-^y^yMxiy^J—;V^ 3, 3, 4, 4-7"h77y^:^o-2-^'^y— 3, 
3, 4, 4-7"h7:7/^:^ci-2-^^/U- -2-^i5'y— 2, 2, 3, 3, 4, 4, 5, 5-;^ 
^i5'7/V;^n^>iJ'y— /V. 2, 2, 3. 3, 4, 4, 5. 5, ^- J-^-y jVHrn^l^^ J—fV, 

3, 3, 4, 4, 5, 5, 6, 6-;^-i^^7/U;i-D-2— ^^ihy— /K 3. 3, 4, 4, 5, 5, 6, 
Q-'^'^^y}V:^n-2-:^'=f-fV-2-^^^J~-)V^ 3, 3, 4, 4, 5, 6, 6, Q--^^^ 
Z7jU^u-5-hVy/^:^Upi=f-j]y^^-^y~-jU, 3, 3, 4, 4, 5, 5, 6, 6, 6-7-ry 

2, 2, 3, 3, 4, 4. 5, 5, 6. 6, 6-<y>'v':lUy/l':tct^^-^y 
— 2. 2, 3, 3, 4, 4. 5. 5, 6, 6, 7. 7-}^^:ijy/i^:tX2^y'$'y—/U, 3, 3, 4, 

4, 5, 5, 6, 6, 7, 7, 8, 8-}^v':fjy/Uytu — 2-:;t^^/—JK 

3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8-K7^;{7>'/V';^ci-2-^^/U-2-::^i5'^5''y— /V 
. 3, 3, 4, 4, 5, 5, 6, 6, 7, 8, 8, 8-K7^';^7^/W-:^n-7-hU7/P;^n;<^/l^:^^ 
iJ^y— /l^, 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9-^^-^v':^y/\^:tny. 
-TJ—fV. 3, 3, 4. 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 10, 10, IQ-^^^^^y JV-^ 
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xn-9-hV:7jU^x:i^^/U7':h/—/U, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8. 9, 9. 1 
[0023] (3):75'^'fb^— T^/l^fi. R -O-R > R-O— Me . R-CH -0-M«. R-O— Et 

f f f 12 I 

. R-CH -0-'Etf^}£X^m'^fh^it^m-^^^o R F(CF ) _ F(CF ) CHF. F 

f 2 f 2 n 2 n 

(CF ) CH . H(CF ) t^}£X^^^fh^^X^i)^. n= l~10m^^|$:)-efe5o 

2 n 2 2 h 

[0024] (4) yymi\:,^mmmi\Li^mKn. /^°-7/^:^^-<>-ir>, 2, (4-tKcidri/ 

[0026] mw-m^'yyi\:.it^mKmm\^xmw.K-rfi\t^ ■mm^-m(Dim,^mw-Kn 
W'-^f^iyzf^m^^^xmMmMmm^m^^-t^^tt^'nmttii^o t.t:Mmx^fh\-i. m 

^^m^^\z.mm'r^:LtKx-Dxmmm^m±^^.wMmw<^'K^m'^-fi^\^^ 

[0027] i^fcy^yi\:.i\:.^m\-im^X'ic^fMt'^mxm. m:k.'{^<Dfi^^-h(Di)^m^ 

m&<. ^^^mmxh^o ^<7)i:^{^y^yi[:it^m^mmti.xm\^^^^ti^^<>x. 
mx$^^, 

^mtitmvxmc<i&mx'^)Eiikm-^m}^'ii^mtmm&L±<D^m^n^^t-A^x 
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[0029] *igp^<^^a, ^mmii.mm0kwrx*no*K mmm^<Dmms 
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[0034] • f^i6mMm-^^mm-r^mmtL-xoT^-!fiy-;i^mm^m^m\^. oT^^cDwmt 
ym^m=ij^xhmmxh^o :it^mi-r^fcibic:^mmxi-t. mm^m^m^^^^ov 

ly^h^^X. Mx:7^>'(^^^^)Moy>-^/trfflv^5o v^7nv(^li.^«)M<^)Oy 
^^)oy>'i^O#-g-i^tj7ry'fk>fli-^«^tcJ:50P;65^-r;?>>l-$>6t(D(^>^cD*«^ 

[0035] ?^i*3. ^ja-^jEi?miisi--75/'fb-f[i'g'#)^sr{«-r6i^. my'^(DWP(yy\\L\\:.^m-k 
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[0036] mi±mm^<7)f^$^mA(D:)jm^T.^i-^:it-hx^^o -r^j^iy-h^^mm^mA 
^n^mnMm^mm^mi^^i^y^^M^^oxmmir^mm^nnirnt. mi^^ 

i^mim^\.timnh^(Dm(Dmw\^x<^xmm^mi^^immi-^^t7!)^x^^ 

o 

[0037] mBEm^4(DTm^Mf^^^^L-X\^^^4>'5^Wnxh^^\ f^Fi^-T^^Si;^ 

i^mn^mmLrxmn-y^yitit^i^mm^m^unmm-r^^tt^x^^o 

[0038] yyim^mi>mm\^rz.mmm^mnt\.xw^^^m^ir:6^^<Dmm^. ± 
f^<Dffii^{c^o^^•r. m^^=^—h-i-^&m^ftx.x'mL^^\Bii^i-^^^mm^n 



11 



(Dmimm-r^'S^^^t^^^-m. mkiy—ji-ir^mmt\sx^mmi^:^^^yvwz.\t^ 

2 ■ 

itit^^ > ^mu-^^^^^y h*fc{i^m^oy ^^^*fc«v":7 
^ig^fl 1 

[0040] v'y^i^S^iOZr^^bi^^lKO^^M 

. ^f^\^iJ:^xmm^f:i^n—-^-^s<y^:^\Hxn^\mm-^^x\^ ^^^mmmn 

Zr(HFA) {U¥A:^^-^y/\y:tnT-^^/\yT'\^h-r—h)^^J^^\f~^~-(D^\^X 

4 

4 4 

^fP^^K;a^#btl/fCo Zr(HFA) \-f7ym^^t2^m^mX^^^ Zr^M^Zr5E^^ 

4 

tt^x^. :i^^mxm\^^^^mmmM. ^^\^^mmtvxm\^^^tt^x^^. 
[0041] mhf\.fz.wMyymt^m^.mu^7r^'rmwK%^x)^^y(Dx.o^^ . 
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fix. M^^i^mtinMPa. m.m8o°ci^ri^Mm^tifcR!t^W6^tm7<^iv^ 

o 

[0042] — RJt^mtl^XH 0^ffiV>fCo 

2 

2 

ZKHFA) +2H O^ZrO +4H(HFA) 

4 2 2 

mtm^i^fco M&mnmm4[f^ia-im€\^^tifcm<t-m^tmmi^j:^xH 07!>^y< 

2 

2 

2 

2 

»iS:jI*iaMGS-c-250SEP, ^p"p^) OPi^A«t-^i^$tL#JE^:/:7'}cJ:o-c^ 
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o 

[0046] mmtvx44^^'f-^4x<Dsmm^m\^^tiomn:7>yi\:^t^mmm^mm^=M 

2 

fcmm.i^^f±m'mmi^xm^wm^ti.xm^±\^m^^i.xRit^^n\\'t(Dm 
'^^^'nm^mi^x:^>hmsimm^mm\^fc. '^^^mmt^-xumi^t^tz^. m 

2 

mmmm^tix\^^^:Ltmmi^t^o 

^t:.mmi^^i^m^mmi^tz.mm^mm^mxm^i^xmm<Di^m^^m^tc 
mi^xm%m^^^^m^j:.-^xmmmf^'7^m^i^fct^^.mmicm^^ym^m 

2 

[0048] fc\ ^(D^. mit.-mitmm^^mi^tcn. "^m.-'^mz.xy^y'ft^t^i^trmu 

4 

[0049] mm^ia-tmh^^xh^^^. :^mmicisn^^j:^.i'i±mmMmx7jki.tij:^fj:m 

mi^^-oxmm^m(Dm7t.mw^±^-r^^t7i>^'^mx:h^o ^tcKit^mtLxmrn 
^;^>^i^^fflvN5t. mm^m(Dm^\imt:±^ir:5:itT!)^-^mx^^o ^mi^mnt 

^}t^M^mnLm^^^mKis^-f?)R}t^m^^m&i-^:Lt\^x<>x. T^/it^:=. 

MMm 2 

[0050] i^v=^:^mm±(Dy:^i$'iymitmmm(DiiFm 

^^ti:#^-eSmbfci5^n-^-/J?yi^v!.f^T\ mo. 5g(Dmm^WMLa(EtCp) (EtCp 

3 

La(EtCp) Ti^itmU ZKHFA) ^Cit-<-C;?l^?'c^t)^j^^;^S^gv^i.^;5S^j^lJBJLfct<^0. 

3 4 
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^mmX^h<:>tcmi^^>&<m^. La(EtCp) (D^mMmm^htltc, La(EtCp) ayy 

3 3 

mm^m^-t^^t\^x<^xmB.''^}£xmi^^m(Dyyit^mit^m^mM-r^ 
^t:d^x^. :$i^mxm\^^^^m!^mn. fc6v^^±ftfe^ib-cfflv^sri^5-tr#;5„ 
[0051] nhfifz.-7ymt^mmm^. miK^uz.mwt:m\^\ ±mu-z.^ 

<DWM^^\^'^MiSy^^X70xnL^^'^m\^f^o ?^f*:^>:7"{-*A$ttfc:75"fbj^ 

mit-^m^mt.^ mW-->^lyy\^X-DXmA^5rn\/mirv\Z.mn^fhWhl7MPa 

2 

La(EtCp) tH OnUT<D^iZ.X^^It>i^X^X. ^y-itit^m^mi^ltmM^^^^^^ 

3 2 

2 3 

2La(EtCp) +3H 0->La O +3H(EtCp) 

3 2 2 3 

[0052] S/^i^^flJH OSr, Ti^t^y VAK225^iiV ^fc^;^.^:^iS''.e5^SUSj^(D^«200ml 

2 

2 

S:#^±Mti«»)^fi^MGS-C-250SEP, ^o°p^) (DPiiA{iIt^g^i^$tt#JBEjK 
[00.53] *||Jffe^iI-e«. Rmw<Dmm^4ox:-^8ox:{:iUofci{kMx\ 'mmHT&(D^^30 
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2 

mmi^±i^mmmvtim^^mmmmxm^\^xmm(Dmmm^m ^tz.^ 

2 3 

[0054] ^^^^>'m^tm'^m^(Di^m 

2 

"T-mmm. =^^^^^-^mmxm^m^m\^^xwmi^tio mmm-tnm-^^^nm 

%Mm 4 
[0055] i^')^^^mm±.(omnm(DY^m 

2 

^^ffi(D^lim^KOT1^ti5^y^^AK225<^20ml?iV>fc^r.6. ^XCD^m^mmM 

MB^^p^i^mri^fz, susm:ff^^yhxm!±^->—^^-r^mmt^£^x\^^^M 

mi^fCo i^ff^^^0.4MPa(D7K^-e^:rcLfc^. CO ^^mX^M^ffiJi^^Ml^t} 

z 

17MPa, m^^^mmOOX:^ ;^7"-v^?a^265*Ctc:$lJ^br^l^<Dii^^ffofCo # 
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Cu(HFA) +H ^Cu+2H(HFA) 
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Rjt^Mtmmmt^m^^mi^^i'imAi.xmm^^mxRft^^^. Rjt^m<Dm 

■r<t^<th--o<Dmm!^mm^y^y^tit.^m^m^^-^fcmm^j^n&'^mx 
jEL^xmmm&mmmA'r?>mi^:^>'-:ft. mm^m-^mti:wMmm^>hmt& 

mn^mm^^mx^m^^xmm^^jt^m^=^-T^i^^'r^^t^wm.t-ir^m 

m^mmmwx^^x.mmnm^i^T-7^i^(^mmm)m(oov:^^-A^m\^^hfh 

■r<^j:<ti,--^(Dmm!^mm^:7yitit^m^^m^'txmm^i^nj£^mx 
wM^mf^^^mx^!t^^'&xRit^m<Dmm&^^m^^t^'ii^m.t-r^m^^ 
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